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The teaching guide for business machine repair
occupations is linked to a national vocational
information system which is performance-based
and employer-based.
guidance counselor, student, and administrator
the results of an occupational analysis of the
career field and presents a core of resources that
can be used to develop a training curriculum at
the local level. It also provides a description of
the basic competencies required for advance-
ment within the field. .
. . <

The guide presents the instructor and student
with statements of the actual job skills required
to perform at the entry level in the business ma-
chine repair field. For the curriculum designer,
the guide provides a logical system of informa-
tion—job tasks, learning objectives, a suggested
instructional methodology, sample learning ac-
tivity packages, and teaching resources—that is
adaptable to local school needs and resources.
For the guidance counselor, the guide offers
information and suggestions for determining the
prerequisite learning needs of individual students
and recommends diagnostic tools for placing

students in the training program. The school.

administrator can use the guide as a planning and
evaluative tool to strengthen existing programs
or develop new ones. All users of the guide
should familiarize themselves with each section
so that maximum -use may be made of the guide
in curriculum development efforts.

The guide is divided into two parts: Part One,
Guide for Curriculum and Instructional Devel-

opment” (Sections 1.1—1.7), and- Part Two, -

“Guide for Student Selection and Placement in
the Training Program’’ (Sections 2.1-2.7).

It offers the instructor, .-

192
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PAhT ONE: GUIDE FOR CURRICULUM
AND INSTRUCTIONAL DEVELOPMENT

SECTION 1.1, "How to Use Part One of the
Guide,” presents a recommended, step-by-step
method for using Sections 1.1—1.7. Included
in' the section are steps for:
Review, How to Plan Your Course, How to De-
velop Instructional Units, and Student Selection
and Placement.

SECTION 1.2, ““How the Guide Was Developed,”
explains the structure and development of the
guide and the definitions of key concepts:
occupational analysis, worker trait group, task
statement, task inventory, learning objective,
and career ladder.

SECTION 1.3, ""General Job Description£ Busi-

ness Machine Repairer,” provides a comprehen-
sive overview of the career field, descriptions of
the type of work performed at the entry level,
employment forecasts, and other important
career information.

SECTION 1.4, “Inventory of Job Tasks and
Learning Objecti\‘gs," presents a performance-
based listing of business machine repair job tasks
at the entry, intermediate, and advanced levels.
Also inciuded at the entry level are learning
objectives related to a task or group of tasks.
The tasks represent the significant learner out-
comes of the training program; they are the core
materials upon which curriculum development
efforts can be based.

SECTION 1.5, “"How to Develop Learning Activ-
ity Packages,” explains a method for developing
learning activity packages from the performance-

Background and '



based tasks and learning objectives. Two sample
learning activity packages are presented—one
based on a task and its learning objective and
one on basic mathematical skills.

SECTION 1.6, “"How to Select an Instructional
Method,’’ describes the uses, advantages, and dis-
advantages of eight of the most commonly used
instructional methods and the factors involved
in selecting. the most appropriate method for a
given learning situation.

SECTION 1.7, "'Teaching-Learnir:3 Fesou:ces
for the Instructor,’” provides the instructor with
a variety of instructional resources and refer-
. ences for use in curriculum and instructional
development efforts.

PART TWO: GUIDE FOR STUDENT

--SELECTION AND PLACEMENT IN

THE TRAINING PROGRAM

SECTION 2.1, “"How to Use Part Two of the
Guide,” offers the school guidance counselor a
step-by-step method for using Sections 2.1-2.7.

« SECTION 2.2, ""Career Guidance for Business
‘Machine Repair Occupations,’’ provides a theo-
retical framework for guidance activities in the

vi

training program and describes the General

“Aptitude Test Battery which can be used for
student selection and placement. '

SECTION 2.3, '"Qualifications Profile for the
Entry-Level Business Machine Repairer,’”’ pre-
sents a composite profile of the entry-level
worker and is based on worker traits associated

with this career field from the Dictionary of
Occupational Titles.

SECTION 2.4, ""The Advanced General Educa-
tion Program,” lists the instructional units con-
tained in a widely used remediation program.

SECTION 2.5, ""Worker Trait Codification Sys-
tem,””-is excerpted from the Dictionary of Occu-
pational Titles and provides an explanation of
the knowledge, - aptitude, and interest levels
associated with worker trait groups.

SECTION 2.6, “’Related Jobs at Entry, Interme-
diate, and Advanced Levels,” is included in the -

~ guide to suggest the job and career mobility that

results from training in business machine repair.

SECTION 2.7, ""Related Jobs by Worker Trait
Group,”’ presents job titles associated with the
worker trait groups identified for the entry-level
worker. ‘
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GUIDE FOR CURRICULUM
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3




- SECTION1.1
How to Use Part One of the Guide

Part One of the guide provides tools, resources,
and a step-by-step process that can be used at
the local Secondary school level to develop a
business machine repair training curriculum and
supporting instructional activities. The steps
listed below present a recommended method for
using the sections in Part One of the guide. The
user is encouragéd to follow these steps so that
the best possible use of the guide can be made.

The Background and Review steps provide the
user with a comprehensive overview of the
business machine repair field_and an explanation
of the procedures used to develop the guide.
The steps included in How to Plan Your Course
offer a detailed procedure for using key sections
of Part One to develop an up-to-date, job-related
curriculum. The steps under How to Develop
Instructional Units build on the course-planning
steps and provide useful models for the develop-
ment of learning activity packages which are
responsive to local needs. The Student Selection
and Placement steps offer suggestions to the
instructor for coordinating course development
activities with the school guidance counselor’s
" student selection and placement activities.

BACKGROUND kAN.D REVIEW

STEP 1: Review how the guide was develcped.
Read Section 1.2, "How the Guide Was Devel-
oped,” 'to gain a thorough understanding of the
structure and development of the guide and to

become familiar with these key concepts and -

terms: occupational analysis, worker trait group,

task statement, task inventory, learning objec-

tive, and career ladder.

STEP 2: Review the information on the business
machine repair field. Read Section 1.3, “"General
Job Description: Business Machine Repairer,”

for an overview of the career field, descriptiors
Jf tiie type of work performed, employmer::
forecasts, and other important career informa-
tion.

STEP 3: Review the Inventory of Job Tasks and
Learning Objectives. Study Section 1.4, "'Inven-
tory of Job Tasks and Learning Objectives,’’ to
gain another perspective on the career field.
This section presents a performance-based listing
of business machine repair job tasks at the entry,
intermediate, and advanced levels and the entry-
level learning objectives. The tasks represent the
significant learnéf” outcomes of the training
program and are the core materials upon which
curriculum development efforts can be based.

HOW TO PLAN YOUR COURSE

STEP 1: Examine each entry-level task and its
associated learning objective. The entry-level
tasks and objectives form the building blocks of
a performance-based curriculum. Consider what
is meant by each task and objective statement
listed in Section 1.4, how it differs from other
statements in the inventory, and how it relates
to: the needs of your student population; the
educational priorities of your school; the facil-
ities, equipment, and instructional materials
available; and the time available for instructicn.

- STEP 2: Rank the tasks and objectives in the

order of their importance. Keeping in mind the
educational priorities, needs, and resources of
your school and students, rank all the entry-level
tasks and .objectives in the aorder of their impor-
tance. Your first efforts should be to divide
the tasks and objectives into more manageable
clusters, such as: 1=most important, 2= average
importance, and 3 = less important. Then, rank



the tasks and their objectives within each of
these clusters. The end result of this effort is
a ranked list of task and learning objective

- statements ranging from most important to least

important with regard to- your educational pri-
orities, needs, and resources. |f several people
or an advisory committee are involved in course
planning, their ranking of the inventory should
be done independently.

STEP 3: Independently rerank the tasks and
objectives. After a short period of time has
elapsed (one or two weeks), all of the people
who ranked tasks and objectives should repeat
Steps 1 and 2. Do not refer to your initial rank-
ings during this step.

STEP 4: Resolve any differences in the rankings.
in order to improve the reliability of the rank-
ings, resolve any differences through group dis-
cussions among the rankers and a re-examination
of the tasks and their associated objectives.

STEP 5: Review your ranked entry-level list.
For the finalized, ranked list of tasks and ob-
jectives, determine if you have a manageable
number to teach in the time allotted for the

training program. Drop the lowest-ranked state-

ments until a manageable number is reached.

STEP 6: Sequence your entry-level task and
objective list. Sequence the tasks and objectives
in the approximate order in which they will be
taught. (The .sequence may be slightly altered
when you begin developing instructional units.)
There are two basic ways to sequence learning:
onc is based on the order in which the tasks are

performed on the job, and the other is based on-

a building block concept. These two methods
are described in more detail below. In actual
practice, both sequencing methods have their
place in course development. Deciding which
method to use will depend on the content and
performance required in a. particular task or
group of tasks.

e Method 1: Job Performance Order. This
method provides the student with training in
performing a group of tasks as they actually
would be performed on the job.. The sequence -
may be determined through employer intervievvs,
the éstablishment of an occupational advisory
committee, or collaboration with local training
directors or supervisors.

e Method 2: Building Block Learning. The
building block method means that the initial,

- prerequisite skills and knowledge taught serve as

basic building blocks for subsequent instruction.
In general, a student should progress from: the
simple to the complex, from the familiar to the

-~unfamiliar, and from the concrete to the ab-

stract. Easily learned tasks or broad concepts
that have application throughout the course
should be placed at the beginning of the course.
Similarly, more complex tasks that depend on
the mastery .of several simpler tasks should be
placed near the end of the course. '

STEP 7: Contact business machine repair
personnel in vour local area. In your course
planning you should acquaint local business
machine repair personnel with your course of
studies, approach, and instructional activities:
They may be able to provide some useful sugges-
tions about involving students in cooperative
education programs, volunteer projects, and field
trip activities.

HOW TO DEVELOP iNSTRUCTIONAL UNITS

STEP 1: Review the basie principles of learning.
In Section 1.5, "How to Develop Learning Activ-
ity Packages,” a list ~f basic learning principles
is presented. Review the list to gain an under-
standing of these principles which support all
types of learning activities. The principles can
be applied to instructional units based on the
tasks and learning objectives you selected. '



STEP 2: Examine the process for developing
learning activity packages. Study Section 1.5
to become familiar with the process used to

develop learning activity packages which utilize -

the performance-based tasks and learning objec-
tives. Section 1.5 provides two sample learning
activity packages—one based on a task and its
associated learning objective and one based on

the mathematical skills of approximation and
estimation, :

b4

STEP 3: Develop your own learning activity

packages. Design your own packages based on

the process described in Section 1.5. 8lank
worksheets are provided at the end of Section
1.5 for this purpose.

STEP 4: Select methods of instruction and
supporting activities. Use Section 1.6, “Hows to
Select an Instructional Method,” and Section
1.7, "Teaching-Learning Resources for the In-

structor,” to support the teaching of esach
learning activity package.

STUDENT SELECTION AND PLACEMENT

STEP 1: Review the guidance se:iions in Part
Two of the guide. Review the szciions in Part
Two of the guide to gain an understanding of
how the guidance activities relate to and support
your curriculum and instructional development
activities. It is especially important to review
Section 2.3, “Quaiifications Profile for the
Entry-Level Business Machine Repairer.” :

STEP 2: Coordinate your efforts with the
school guidance counselor. Discuss student sz-
lectior: ana placement activities with the school
guidance counselor in order to establish criteria
for selection and placement of students in the
business machine repair training program.



SECTION 1.2
How the Guide Was Developed

The teaching guide for business machihe repair

occupations represents a significant step in .

the development of training programs that are

. closely linked with employer requirements and
employment opportunities. It is based on the
premise that students should be trained in the
actual job skills identified by business machine
repair personnel and institutions for 2ntry-lev::
positions. Its aim is to put into the hanc¢s o*
educators at the local level a core of matesiaic
that can be used to develop a training program
based on their needs and resources. This section
of the guide describes the procedures used to
develop the teaching guide and provides the
background information needed for effective use
of each section.

Development of the teaching guide began with
the identification of a family of jobs within the
field which were related through their required
levels of performance and knowledge. Extensive
use was made of the Dictionary of Occupational
Titles (D.O.T.),* U.S. Civil Service Cornmission
documents, and related supplements in identify-
ing job families.

The criteria used for selecting jobs that would,
in effect, define the field included:

Broad Entry-Level Tasks. Jobs were selected
which required the performance of a broad
range of entry-level skills and knowledge when
compared to related jobs.

Job Mobility. Jobs were selected that entailed
skills and knowledge which could ‘e applied to
jobs higher on a career ladder concept beginning
at the semi-skilled or entry level and proceeding
upward, job by job, to the advanced level. Jobs

* U.S. Department of Labor. Dictionarrx of
Occupational Titles {Vol. 1, Definition of Titles;

Vol. 2, Occupational Classification) (3rd_ed:):.

Washington, D.C.:

. U.S. Government Printing
Office, 1965.

‘Training Flexibility.

that did not provide an opportunity for upward
mobility within the career field were screened
out. ]

Career Flexibility. Job skills an? knowledge
which could be applied to jobs outside the field
were selected. This criterion reflected concern -
for students who might partially or entirely
finish the training program and then decide to
enter another career field.

Future Employment Opportunities. Available
employment forecasts were used to select jobs
for inclusion in the job family for which there
was an anticipated need nationwide.

Training Time Requirements. Jobs were selected
for which entry-level training could be com-
pleted within a two-year program. .

Jobs were screened in
terms of their projected training cost, support
requirements, and facilities required.

After this composite picture of the business
machine repair field had been produced by
cefining a representative family cf jobs, title
jobs were selected to represent the job family at
the entry, intermediate, and advanced levels of
performance. Encompassing the broadest range
of skills and knowledge within the job family,
the title jobs chosen were: business machine
repairer (entry level), business machine techni-
cian (intermediate level), and business machine
service manager (advanced level).

The next step involved generating a list of tasks
and associated learning objectives to represent
the basic skills and knowledge required at the
entry level. This step was based on a careful
analysis of the D.O.T., U.S. Civil Service Com-
mission job grading standards, employer inter-
views, and an evaluation of existing inventories
of business machine repair tasks and learning
objectives. The inventories appearing in this
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guide are the resulgof this analysis and evalua-
tion. The entry-level tasks for business machine
repair are categorized under six generic headings
which correspond to the major topical areas
that a trainee will need to cover in the training
program. By mastering these broad-based tasks,
the trainee is provided with a strong foundation
for on-the-job training in repairing and main-
taining all types and specific models of business
machines.

In support of the entry-level inventories, task
statements were compiled and evaluated at the
intermediate and advanced levels. The higher-
level task inventories indicate the competencies
and knowledge required as the worker progresses
up the career ladder. All three task inventories
(entry, intermediate, and advanced) are con-
ceived as a core of job performance skills which
can be adapted to local educational needs and
available school resources. ‘

The final task and Iearnihg objective inventory
at the entry level (and the intermediate and
advanced task inventories) in Section 1.4 are the

bases from which the other sections of the guide

were developed: the general job description, the
recommended methodology for creating :earning
activity packages, and the strategies and diagnos-
tic tools available for placing students in the
training program.

“curricuium development efforts.

The methodology used in developing the teach-
ing guide has several important implications for
First is the -
close link established between curriculum intent
and instructional practice. If the recommended
procedures for developing learning activity pack-
ages are followed, relevance of the instructional
content is guaranteed since the occupational

-analysis produced only the essential, as opposed

to the “nice-to-know,” tasks and objectives’
required for acceptable job performance. No
matter which tasks and objectives the instructor
selects from the inventories, the resulting curric-
ulum content relates to the capabilities derived
from the occupational analysis.

Second, since the analysis produced many more
tasks than a two-year curriculum coUId'Iog,icaI_Iy
utilize, the final set of instructional units is
determined at the local level by the instructor,”
who is in the best position to make such deci-
sions. The instructor's selection- of tasks and
objectives from the entry-level inventory is made
on the basis of identified local emplo'yment
opportunities, students’ needs, and resources
available.” Consequently, the teaching guide
represents a flexible set of materials that can be
revised and updated in response to the changing
requirements of the career field.
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- SECTION 1.3
General Job Description: Business Machine Repairer

The General Job Description provides instructors,
career guidance counselors and students with
an introduction to the career field of business
machine repair. The information contained in
this section® includes an cverview of the career
field, specific descriptions of the type of work
done in "the business machine repair field,
places of employment, training requirements,
employment forecasts, expected earnings, work-
ing conditions, and sources of additional career
information.

NATURE OF THE WORK

Business machine repairers maintain and repair
the machines that are used to speed the paper-
work in business and government. These include
typewriters, adding .and calculating machines,
cash registers, dictating machines, postage me-
ters, and duplicating and copying equipment.
{(Workers who service and repair computers are
described in a separate job classification in the
Occupational Outlook Handbook.)

Repairers often work in offices where the
machines are used. They may maintain equip-
ment by regular, frequent visits to inspect, clean,
and oil the machines, or to make minor repairs or
adjustments. When machines break down, they
diagnose and correct the cause of the trouble.
Often business machine repairers locate the
problem and make repairs on the spot. For ma-
jor repairs, however, they usuaily take machines
to the shop. Many workers in this field repair a

* This section has been excerpted from the
Occupational Outlook Handbook (1974-75 Edi-
tion), U.S. Department of Labor, Bureau of
Labor Statistics, Builetin 1785, and from “Job
Grading Standard for Office Appliance Repairer
(WG-4806),” U.S. Civil Service Commission,
Bureau of Policies ano Standards, TS-9.

variety of machines; others specialize in oélly one
or a few types. For example, specialists usually
service duplicators, copiers, postage meters, and
mailing equipment.

Business machine repairers use common hand-
tools, such as screwdrivers and pliers, and test
equipment, such as gauges and meters. |n large
shops, they- use drill presses, lathes, and other
power equipment.

Business machine repairing and servicing offers
a great variety in work assignments. People who
have analytical” ability find considerable satis-
faction in finding and correcting the cause of
trouble in a faulty machine: Some may salso
do sales work. ‘Most commonly, they sell
preventive maintenance contracts for regular
machine servicing. Some also sell supplies, such
as special paper, ink, ribbons, and stencils.

PLACES OF EMPLOYMENT

About 70,000 people worked as business ma-
chine repairers in 1972. A small number were
women. About three-fourths of these business
machine repairers worked mainly on typewriters,
calculators and adding machines, ahd copiers
and dupli\cators. Most of the rest repaired and
serviced daccounting-bookkeeping machines, cash
registers, and postage and mailing equipment. A
small number repaired dictating machines.

Most people in this field worked for business
machine manufacturers, dealers, and repair
shops. The remainder worked for federal, state
and local governments, and large organizations
that had enough machines to justify full-time
work.

In a manufacturer’s branch office, repairers
usually work exclusively on the manufacturer’s
products. They specialize in one or two
machines or service the full line of equipment.



In a small city, specialization is impractical so
most workers repair and sell all kinds of equip-
ment. :

Business machine repairers work throughout the -

country. Even relatively small communities
usually have at least one or two repair shops.
Most, however, work in large cities.

TRAINING, OTHER QUALIFICATIONS,
AND ADVANCEMENT

Applicants for entry jobs as business machine
repairers usually need at least a high school edu-
cation. Some companies accept. young people
who have not completed high school. Employers
like to employ veterans who have had electronics
training in the Armed Forces. Applicants who
are interested in working on electronic equip-
ment must have one year or more of training or
experience in electronics.

Applicants for entry-level jobs may have to
pass tests thai ‘measure mechanical aptitude,
knowledge of electricity or electronics, manuai
dexterity, and general intelligence. Good’ eye-
sight,'including color vision, is needed.

Employers seek applicants who have a pleasant,
cooperative manner. . Because most machine
repairing and servicing is done in customers’
offices, the ability to work without interrupting
the office routine is very impc @ant. A neat
appearance and ability to converse effectively
also are desirable.

Some employers require that business machine
repairers be bonded. Applicants for these jobs
must be honest and trustworthy since they are
exposed to large sums of money and other
vzluables in banks and offices. Workers aiso
may coilect money from customers for services
and supplies.

Beginners generally acquire skills through on-the-
job training, work experience, and instruction in
manufacturers’ school;. Some vocational and
private correspondence schools conduct courses
in business machine maintenance for trainees
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and others. In addition, programs to train
unemployed workers as office machine repairers
and servicers were operating in several cities in
1972 under the provisions of the Manpower
Development and Training Act.

Business machine repairers who work in a manu-
facturer’s branch office learn to repair only the
company’s line of machines. Trainees usually
attend company schools from a few weeks to
several months, depending on the type of
machine they will service. They then receive
from one to three years of practical experience
and on-the-job training before they become fully
qualified. Occasionally, they may return to
factory schools for special instruction in new
business machine developments. Workers are
encouraged to broaden their technical knowledge
during nonworking hours. Many companies pay
the tuition for work-related courses in college

- and technical schools.

Business machine repairers may move into sales
positions for greater earnings. Those who
show exceptional abilities also may advance to
foreman, service manager, or supervisor. Exper-
ienced workers sometimes open their own repair
shops; those who work in manufacturers’ branch
offices sometimes become independent dealers
or purchase sales franchises from the company.

EMPLOYMENT OUTLOOK

Employment of business machine repairers is
expected to grow very rapidly through the mid-
1980s. In addition to jobs from employment
growth, many openings will arise as experienced
workers retire, die, or change occupations.

Business and governments will buy more ma-

chines to handle the growing volume of paper-
work and more workers will be needed to
maintain and repair thvese machines. In recent
years, many technical changes have occurred in
long-established types of business machines. For
example, electronic calculating machines have
replaced mechanical models. Because of the
greater use of such equipment, opportunities
wil! be particularly favorable for those who have
training in electronics.



Business machine repairers work year-round and"

have steadier employment than many other
skilled workers. Office machines must be main-
tained, even when business slackens, since records
must be kept, correspondence carried on, and
statistical reports prepared.

EARNINGS AND WORKING CdNDITIONS

Information obtained from a limited number of
employers in 1972 indicated that experienced
business machine repairers generally earned from
$150 to $250 a week. Wages depend on
geographic locatior, machine serviced, and’ the
length of employment. - Wages generally were
lowest for workers who repair only typewriters,
adding machines, calculators, cash registers, or
dictating machines. Rates usually were highest
for the repair ‘of accounting-bookkeeping ma-
chines, postage and mailing machines, and
complex duplicating and copying equipment.

New trainees earn from $110 to $160 a week.
As they become more skilled, their pay increases.
People who have previous electronics training in
the Armed Forces or civilian technical schools
generally receive somewhat higher beginning
wages.

In addition to salaries, business machine repairers
in some companies receive commissions for
selling supplies or service contracts. Many em-
ployers pay all or part of life and hospitalization
insurance and pension plans.

Servicing and repairing business machines is
cleaner and lighter than the work in most other

10

mechanical trades. @ Workers generally wear
business suits and do most of their work in the
offices which own the machines. Injuries are
uncommon. Some positions involve consider-
able traveling within the area served by the
employer. Workers who use their own cars for
company business are reimbursed on a mileage
basis. Employers usually pay for all tools.

SOURCES OF ADDITIONAL INFORMATION

For more details about job opportunities contact
local firms that repair business machines and the
local office of the lllinois State Employment
Service. They also may have information about
the Manpower Development and Training Act
and other training programs. Additional in-
formation about employment opportunities in
this career field can be obtained from the
sources listed in Section 1.7, “Teaching-Learning
Resources for the Instructor.”

A yariety of federal agencies have assigned job
designation codes to positions in the business
machine repair field. These codes are commonly
used by federal, state, and local governments.
When requesting career information, it may be
helpful to use these code numbers:

U.S. Civil Service Designation: WG-4806

U.S. Department of Labor (D.O.T.) Designation:
633.281

Standard Industrial Classification Manual Desig-
nations: 7629, 7699

Office of Education Code: 17.0600



SECTION 1.4
Inventory of Job Tasks and Learmng Objectlves

This section of the guide presents the job task
and learning objective inventories for business
“machine repair work at the entry level and task
inventories at the intermediate and advanced
levels. The tasks and their associated learning
objectives at the entry level represent the signifi-
cant learner outcomes of the training program
and thus are the core materials upon which cur-
riculum and instructional development efforts
can be based.

The entry-level tasks are categorized under six
generic headings: Electrical Systems, Mechanical

Systems, Mechanical Maintenance, Fluid Power,

Inspection and Testing, and Communications.
These headings correspond to the major topical
areas that a trainee will need to cover in the
training program and provide him or her with
a strong foundation for on-the-job training in
repairing and maintaining all types and specific
models of business machines.

‘Through an analysis of the occupational. field
it was established that the tasks listed under
"Electrical Systari«™ were the most important
to the potentiai cmployer. Therefore, a specific

learning objective was developed for each task in -

this category to emphasize its importance. For
the remaining five generic headings, a general
learning objective was developed for the group
of tasks under each heading.
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At the intermediate and advanced levels, the task
inventories suggest the career mobility within
the field of business machine repair and- the
corresponding increase of difficulty and respon- -
sibility involved as one progresses up the career
ladder. ,

Preceding each inventory is a brief overview of
the title job for the entry level (business machine
rapairer}, intermediate level ‘(business machine
technician), and advanced level (business ma-
chine service manager). The letter and number
codes given for each job task statement are for
identification purposes only. They should not
be interpreted as sequential steps or rankings
of the tasks by importance. (See Section 1.1
for task sequencing and ranking procedures.)
Abbreviations used are: E = entry-level tasks,
| = intermediate-level tasks, A = advanced-level
tasks.

The user also should refer to Section 2.3
where a qualifications profile of the knowledae,
aptitudes, interests, and temperaments required
to perform the entry‘-level tasks .successfully
is presented. Section 2.5 of this guide and
the Dictionary of Occupational Titles provide

‘additional information about and detailed ex-

planations of these worker traits.



ENTRY-LEVEL JOB TITLE: BUSINESS MACHINE REPAIRER

At the entry level the worker performs a variety
of tasks involving the repair, overhaul, and
maintenance of various types of standard busi-
ness machines such as manual and electric
typewriters, accounting machines, cash régiste‘rs,
mailing equipment, adding machines, calculating
machines, dictation equipment, and duplicating
machines. The business machin# repairer receives
work orders or oral instructions from a super-
visor or higher-level worker outlining the work
to be done. The worker locates worn, damaged,
or defective parts through visual checks or oper-
ational tests. After diagnosing the malfunction,
he or she disassembles the machine, makes
necessary adjustments or replaces defective parts,
and then cleans, lubricates, and reassembles the

machine. The worker makes a final operational
check and any necessary adjustments. A higher®
level worker or supervisor is available for on-the-
job training related to specific types and models
of business machines, assistance on unusual
problems encountered, and spot-checking of
work in progress. The repairer must have a
knowledge of the design, basic principles, and
- operating characteristics of standard business
machines. .He or she must have the ability to
identify problems and to determine what adjust-
ments or repairs are needed. The worker must
be skilled in the use of common handtools
and must be familiar with manufacturers’ parts
catalogs and operating manuals in obtaining
replacement parts and niaking repairs.

'ENTRY-LEVEL TASKS

Electrical Systems

Task

E-1 Assemble a circuit with an ammeter in
it and read the current in the circuit.

E-2 Assemble a circuit and read the voltage
across the parts.

E-3 Read the resistance of a part using an
ohmmetey.

’

Objective

Given a power source, lamps and sockets, clip
leads and an ammeter, the student wi!ll be able to
assemble a circuit with an ammeter in it and read
the current in the gircuit within 10% of the stated
results. HE

Given a power sohrce, clip leads, resistor, lamp and
socket, and a voltmeter, the student will be able to
assemble a circuit and read the voltage across the
parts within 10% of the stated results.

Given two resistors, one lamp and socket, one coil
of wire, and an ohmmeter, the student will be able
to read the resistance of a part using an ohmmeter
within 10% of the stated results. '
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E4

E-b

E-6

E-10

Connect a load to an energy sourcé
and measure, calculate and fecqrg’
the values of resistance, voltage and
amperage.

Connect a bwasic electric circuit and
deliberately overload the circuit to
exceed the design limitations of the
fuse.

Connect a basic electric circuit and
deliberately short the circuit to exceed
the design !imitations of the fuse.

Measure voltages, currents and resis-

tances with.a lmultimeter.

Connect a series circuit and measure
the circuit values of resistars®, voltage,
and amperage. )

Connect a parallel circuit and measure
the circuit values of resistance, voltage,
and amperage.

Connect two series/parallel circuits

and measure the circuit values of
resistances, voltages, and amperages.

Given a fuse holder, two fuses, handtools, wire,
two volt-ohm-amp meters, meter leads, diagram of
circuit, and the values that should be obtained from
the circuit, the student will be able to connect a
load to an energy source and measure, calculate
and record the values of resistance, voltage, and
amperage within 10% of the values given on the
diagram. '

Given_ a' source, load, mock-up board, ammeter,
ohmmeter, and diagrams, the student will be able:
to connect a basic electric circuit and deliberately
overload the circuit to exceed the design limitations
of the fuse.

Given a source, load, mock-up board, ammeter,
ohmmeter, and diagrams, the student will be able
to connect a basic electric circuit and deliberately
short the circuit to exceed the design limitations of
the fuse. '

Given a multimeter and a circuit with a power
source and load, the student will be able to measure
voltages, currents, and resistances with a multi-
meter within 10% of those called for in the
experiment. '

Given a source, load, mock-up board, diagram,
ammeter, voltmeter, and ohmmeter, the student
will be able to connect a series circuit and measure
.the circuit values of resistance, voltage, and amper-
"age so that the connected circuit and its values
“agree with the given circuit and its values.

Given a diagram of a circuit, the student will be
able to connect a parallel circuit and measure the
circuit values of resistance, voltage, and amperage
within 10% of the given circuit and its values.

Given a circuit diagram, power source, three am-
meters, ohmmeter, fuse holder, lamp fuse, four
lamp holders, four lamps, and two switches, the
student will be able to connect two series/parallel
circuits and measure the circuit values of resis-
tances, voltages, and amperages so that the con-
nected circuits and their values agree with the given
values for each circuit.
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E-11

E-12

E-13

E-14

E-15

E-16

E-17

Identify all of the components in the
Broadhead Garrett 210A and draw

“their symbols.

. Compute the impedance and reactance

of an R-C circuit.

Use Ohm's Law to calculate the volt-
age, current, and resistance in a circuit.

~

Trace all of the series circuits on a
schematic.

Trace all of the parallel circuits on a

. schematic.

Measure AC voltage using an oscillo-
scope.

Compute the impedance and reactance
of the circuit.

Mechanical Systems

Given a Broadhead Garrett 210A, the student will
be able to correctly identify all of the components

in the Broadhead Garrett 210A and draw their
symbols.

Given an R-C circuit, an audio generator, and a
VTVM, the student will be able to compute the
impedance and reactance for the R-C combination
circuit: within 15% of the stated results for the
experiment.

Given a voltmeter, ammeter, power supply, and
load, the student will be able to use Ohm’s Law to
calculate the voltage, current, and resistance in a
circuit within _10% of the measured values.

Given a schematic, the student will be able to trace
all of the series circuits on the schematic.

Given a schematic, the student will be able to trace
all of the parallel circuits. on the schematic.

Given a circuit with AC voltage on it and an oscil-
loscope, the student will be able to measure AC
voltage using an oscilloscope within 5% of the
stated correct measurements.

'Given an audio generator, VTVM, and a circuit

with an inductor, the student will be able to com-
pute the impedance and reactance of the circuit
within 10% of the stated results for the experiment.

General Learning Objective: Given a mechanical system and an operating lubrication system, the |
student will be able to demonstrate a working knowledge of the mechanical system {(including shafts,
bearings, couplings, clutches, gears, belts, and chain drives), lubricacion materials, and causes of lubrica-
tion failure in order to avoid mechanical failure or repair mechanical systems.

E-18
E-19

E-20

- E-21

Remove and replace seals using proper tools.

Identify shaft arrangements.

Identify operational features of shafts and seals.

Remove, examine, and install bearings.
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E-22
E-23
E-24
E-25
E-26
E-27
E-28

' 'E-29

E-30 -

E-31

E-32

E-33

Maintain bearings.

Use specifications'charts to select proper lubricant.

Operate lubrication dispensing apparatus.

Lubricate office machines.

Remove, replace, align, and check tolerances of couplings and clutches.
Assemble gear patterns.following technical diagrams.

Identify speed reducers and multipliers.

Adjust gears.

Inspect gears for defects.

‘Select belts and chains for mechanical application, using catalogs.

Remove and install belts and chains using appropriate tools.

Remove and replace pulleys and sprockets.

~—

Detect malfunctioning belts and chain drive arrangements.

Mechanical Mairtenance

General Learning Objective: Given appropriate ma_im_gnance techniques involved in handling system
components found in business machines, the student will be able to assemble and disassemble machines
according to specifications. :

E-35
£:36
E-37
’ E-'38
E-39
E-40

E-41

E-42

Disassemnble and reassemble equipment.

Remove and replace equipment compdnénts such as lubrication system and cooling
system. T

Select measuring instruments and measure required tolerances.

Start equipment to listen to operation.

Select proper solvents for cleaning metal or non-ferrous parts.

Use solvents to clean metal and non-férrous panﬁ. o
ldentify function of magnetism and motor operation.

Select and use'hand and power tools t(.) perform maintenance tasks.
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E-43 Select and use portable power: mach‘inery to perform mechanical maintenance tasks.
E44 Sglecg practical soldering and weldjng equipment for job requirements.

E-45 Us/e scl)ld‘ering and welding equipment to perform minor mechanical maintenance tasks.
E-46 Use various machine fools (e.g., buffers and “gri.nders)lto complete tasks of mechanical

maintenance.

Fluid Power

General Learning Objective:  Given fluid power systems, the student will be able to demonstrate the
ability to diagnose and repair machine breakdowns associated with fluid power breakdowns. ’

E-47 Identify hydraulics and pneumatics systems.
E-48 Demonstrate fluid power equipment.
E-49 Explain basic application of fluid power laws.

E-50 Apply fluid power laws to the testing, repairing, and maintaining of fluid systems
* components.

E-61 Use test bench to exhibit fluid laws in actual application.

E-62 Utilize laboratory to reinforce fluid laws on live systems. -

E-53 ldentify safety rules pertaining to fluid power equipment operation and maintenance.
E-54 Service fluid power, filters and seals.

E-65 Disassemble and assemble filters.

E-66 Flow test filters.

E-57 Conduct viscosimeter check. 5

E-58 Make simpl;a hookd;;”or; fluid power test bench to illustrate element operation in a
circuit. :

E-69 Demonstrate digital and proportional devices.
E-60 Demonstrate switching and sensing in basic circuits.
E-61 Locate charts, manuals, and diagrams to identify symbols related to fluid pc;wer.
E-62 Sketch component operation.
E-63 Explain component operation in a total circuit.
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E-64 Read schematics of live equipment and follow schematics to remove and replace fluid
power components. ) ‘

E65 Disassemble and assev‘rnble fluid power components. ’
E-66 Operate individual fluid power components.
E-67 Operate total fluid power circuits.

E-68 Test, record, and interpret data on flow, pressure, heat, and velocity.

Inspection and Testing’

General Learning Objective:  Given precision measuring devices, the student will be able to demonstrate
skill in the opneration of equipment used to inspect, test, and examine mechanical equipment so’ as to
determine and repair machine malfunction.

E-69 Select and use caliper to transfer measurements.
E-7b Select an(.:l use a voltmeter.

E-71 Select and use an ohmmeter.

E-72 Select and use an oscilloséope.

E-73 Troubleshgot mechanical equipment operation.
E-74 Seleét and use ammeters.

E-78 Convert units of measurements to decimals, fractions and metrics.

o

E-76 Tranéfer the measurement to complete an assigned task.
E-77 Take accurate measurements with a micrometer.

E-78 Select and use feeler gauges.

Communications

General Learning Objective: Given that a significant amount of the business machine repairer’s oper-
ating time is devoted to the use of communication skills (reading, writing, speaking), the student will be
able to demonstrate mastery of appropriate skills to specified standards.

E-79 Give instructions for equipment operation.
22
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E-80
E-81
E-82

E-83

E-84

E-85

E-86
E-87
- E-88
E-89

E-90

E-91

Follow specifications. .
Record inspeetiqn data.
Plan work procedure using charts.

Read and apply information in parts books, specification manuals, charts, blueprints,
drawings, and diagrams. - *

Write and/or print where required iri a legible form.

Sketch ideas io convey meaning to others. Read, sketch, and communicate mechan-
ical concepts. ; : . :

Prepare requisitions for securing parts from a central storage area.

Record incoming raterials and supplies.
AY

Keep accurate time reports,

Keep customer work records.

Prepare a personal data sheet to present with the job application form.

Compute basic practical math problems.
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INTERMEDIATE-LEVEL JOB TITLE: BUSINESS MACHINE TECHNICIAN

At the intermediate level, the business machine
technician performs many of the same tasks
that are performed at the entry level except
with greater proficiency, accuracy, and speed.
Assignments at this level are varied to broaden
training and experience and frequently. involve
following an operation through a series of

related detailed steps or processes. The business .

machine technician is given more responsibility
in planning work sequences and maintaining

quality control. The technician keeps his or
her supervisor informed of work progress and
consults the supervisor when unusual problems
arise, when it is believed necessary to deviate
from 2stablished procedures or practices, or
when alternative methods need to be consid-
ered. In addition to having greater technical
proficiency, the business machine technician
is responsible for selected administrative duties
and customer-related activities.

INTERMEDIATE-LEVEL TASKS

-1 Adjust operation of machines.

1-2 ' Align machines with other machines or units in a system.

-3 Anaiyze data to diagnose cause of machine malfunction.

14 Analyze test results.

I-6 Clean parts using solvent.

VI-6 Compare operational performance with contract specifications.
-7 Compare readings to ascertain discrepancies.

1-8 Compile testing data for quality-control purposes.

19 Conduct acceptance or pgrformance tests.

1-10  Conduct specified tests.

1-11  Connect controls of machines or system to control board.
1-12  Connect product or part to test eqtiipment.

I-13  Demonstrate safety awareness and responsibility. ..
1-14

Describe the primary functions and applications of common wires, cables, connectors,

fuses and breakers, switches and relays, resistors, capacitors, inductors, transformers,
dlodes vacuum tubes, semiconductors, sensors, and transducers.
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1-156
1-16
1-17
1-18
1-19
1-20
1-21
£)-22

"1-23

1-24

1-25
1-26
1-27
1-28
1-29
1-30
1-31
1-32
{-33
1-34

1-35

Determine priorities and sequences of work.’
Determine work procedures for performing repairs.
Diagnose cause of malfunction or.discrepancies.

Disassemble or dismantle machine, component, or unit.

Disassemble, replace or repail: defective parts, and reassemble product.

Draw freeﬁand sketches of mechanical systems following conventional techniques.
cstimate costs of mechanical mai_ntenance and repair.

Examine parts for defects. |

Identify and descrlbe conventional types of drawings, schematics, diagrams, graphs and
charts encountered in business machine repair.

Identify and troubleshoot common electrical/electronic circuits including single- and
three-phase motors, motor controls, heating elements, fan, valve, switching, timing,

etc., found in business machines.

Identify conventional types of mechanical drawings and blueprints.

_Identify electrical/electronic components by physical characteristics, color codes, etc.

Identify special techniques of soldering encountered in electro-mechanical systems.

Identify standard types of specifications used in the electrical industry.

Inspect machines, machinery, accessories, or units for need of repair.

Inspect machines for ease and freedom of movement.
Inspect machines for completeness and accuracy of assembly.
Inspect machines for loose fittings and connections.

Inspect machines for presence of foreign materials.

Inspect machines for fit of interrelated parts.

Inspect ﬁachines for wear of parts and need of replacemenf.

Inspect machines for vibra::on stresses.

Install large business machine circuits including correct wire size, circuit breaker, and
receptacle in accordance with local codes.
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1-38
1-39
1-40
1-41

1-42

1-45
1-46
1-47
1-48
1-49
1-50
1-51

1-62

1-68
1-569

1-60

Install parts and set specified clearances between ﬁoving parts.
Install, rep;air, service, and maintaiq machines.

Know basic. safety hazards and practices which exist in industry.
Know safety rules that apply or rriay apply to local conditions.

Know the safety practices and equipment to be used when the voltage exceeds 500
volts.

Locate, read, and follow applicable provisions of local, state, and national electrical
codes.

Mark defects or defective areas on machines. .

Measur.g material parts or products specified for align.ment' of parté.
Measure material parts or products specified for electrical charactefistics.
Measure parts for excessive wear.

Move parts to insure ease and freedom of movement.

Miove parts to insure functional performance. L

Notify superviscry personnel of defects found and probable causes.

- Notify workers of corrections required to eliminate defects.

Operate equipment to locate }rialfunctions.
Order rework of installaﬁons having variaryce from specifications.
Position and secure product or ;;art i;lwtest‘fixture or equipment.
Prepare itemized list of work and repairs required.

- : )
Prepare rejection slips, repair orders, or salvage orders.

Provide the name, value, type, rating, and symbol of any of a list of components.

Read and interpret conventional drawings, diagrams, and charts used in electrical
occupations. )

Read and interpret electrical/electronic and mechanical installation diagrams, sche-
matics, blueprints, and manufacturers’ manuals and literature.

Read and interpret standard electrical terminology, abbreviations, and acronyms.
£ 4D
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161 Read and interpret standard mechanical drawings.

162 Read and use standard symbols, lire systems, notations, and termmology in mechanical
drawings and blueprints.

163  Read blueprints, schematic drawings, and technical manuals.

1-64  Read dials and gauges to evalua;e performance.

1-65 -Read g’a‘dges, _indicatdrs, and meters on test equipment,

166 Readjust operation of machines as necessary to obtain efficient performance.
I-67 Reassemble macl;-ine.

168 Record number and type of defects on inspection record.

1-69 Refel;--to cha;rts or tables for specified test readings.

I-70  Regrade machines according to quality and type of defect.

I-71 Repair or replace defective part.

I-72  Review product specifications.

I-73  Review work orders to plan repair activities.

I-74  Select the proper solder and fluxes for a given soldering task.
I-75  Study biueprints, schématit‘;s, and circuit diagrams.

I-76  Test materiais, parts, or products for establishing quality control.
I-77  Test product or part under sirﬁulated operational conditions.

1-78 Use common handtools in the constructlon and modification of electro-mechanical
systems.

I-79 - Use common handtools in the assembly-disassembly of electronic, electrical, and
electro-mechanical equipment.

1-80 Use proper first aid procedures.
I-81 Use first aid equipment.

1-82 Work safely using proper safety equipment and following established safety practlces
procedures and standards.
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ADVANCED-LEVEL JOB TITLE: BUSINESS MACHINE SERVICE MANAGER

The business machine service manager plans,
scheduies, and supervises all work done by the
entry- and intermediate-level workers. The man-
ager must have a thorough knowledge of business
machine operation, repair, and maintenance;
knowledge of the appropriate tools and testing
equipment used; and a high level of technical
expertise in establishing and maintaining quality-

- control procedures. As an administrator ant

planner, the husiness machine service manager i
responsible for controlling job costs, checkin
in-house record-keeping systems, and solvin
problems related to specific job orders. He o
she also is responsible for personnel matter
pertaining to the employment, on-the-job train
ing, termination, and grievances of employees

ADVANCED-LEVEL TASKS

Administrative Tasks

A-1 Coordinate activities with other departments.

A-2 Develop policies concerning worker seniority, performance reporting, and employee

rating systems.

A-3 Direct development of operating and maintenance manuals.
- A4 Enforce administration policies, operating procedures, and safety rules.
A5 Enforce compliance nof workers with established regulations, work procedures, and

safety rules.

A-ﬁ Enforce compliance with established work procedures, regulations, and safety rules.
A-7 Establish procedures for preparing and submitting reports.

A-8 Formulate pc;licy concerning wages and salary and worker requirements.

A9 Interpret policies, procedures, and regulations. -
A-10 Keep inspection and testing records.

A-11 Keep maintenance and repair récords.

A-12 Plan and organize department practices and procedures.

A-13 Prepare activity reports.

-

A-14 Prepare operating and work schedules.
28
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A-15

A-16

A-17

A-18

Prepare reports on quality-control activities.
Recommend changes in production procedures.
Review progress and production charts and compliance reports.

Review work orders to plan repair activities.

Fiscal Management Tasks

A-19
A-20
A-21
A-22
A-23
A-24
A-25
A-26
A-27
A-28
A-29

A-30

Analyze and control expenditures.

Analyze market and forecast trend re;;orts.

Contract for sale, pﬁfchase, and delivery of godds and services.
Coordinate marketing and sales programs.

Estimate cost of mechanicai maintenance and repair.
Investigate availability of equipment and approve cbst estimates of equipment.
Negotiatg contracts.

Prepare operations budget.

Requisition inspection and:festing materia;ié, tools, and equipment.
Requisition parts and materia]: )

Resolve customer complaints.

Review and revise budget allocatio:s.

Supervisory Tasks

A-31

A-32

A-33

A-34

A-35

A-36

Advise workers on methods and procedures for solving testing problems.
Advise workers on méthods and procedures for solving work problems.
Appoint department heads.

Assign workers to specific duties.

Authorize promotions and transfers of personnel.

Coordinate and revise production scheuules.

/ -
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A-37

A-38 -

- A-39
A-40
A-41
A-42
A-43
A-44
| A-45
A-46
A-47

A-48

A49

A-50

A-51

A-52

A-53

A-55

A-56

A-57

A-58

Coordinate quality-control activities with production activities.

Coordinate repair and maintenance activity.

Delegate functional activities and establish scope of responsibility.
Determine priorities and sequences of work.

Develop and execute plans for utilization of machines, workers, and material.
Direct departmental operations.

Evaluate \;vorkers and prepare performance reports.

Give workers directions for performing duties.

Initiate and recommzand personnet action.

Interpret work orders, specifications, drawings, and teghnical data to workers.
Observe workers. performing dﬁtiés for compliance with work directions.
Plan and determine worker requirements.

Plan and determine worker schedules.

Pian and direct production activities.

Prepare work schedules and assign workers to duties.
Recommend promotions, discharges, and disciplinary actions.
Resolve worker complaints and grievances.

LY

Supervise and coordinate activities of workers engaged in inspecting mechanical
machinery and equipment.

Supervise and coordinate activities. of workers engaged in dlagnosmo cause of mal-
functioning machines and equipment.

Supervise and coordinate activities of workers engaged in testing machines, machin-
ery, or mechanical systems. , »

Supervise and coordinate activities of workers engaged in maintaining machines and
equipment in operable condition.

Supervise and coordlnate disassembling, repairing, “and reassembling machines and
equipment.
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A-59
A-6G
A-61
A-62
A-63
A-64

A-65

Supervise and coordinate activities of workers engaged in adjusting and servicing
mechanical machines, systems, and equipment.

Supervise and coordinate activities of workers engaged in assembling and installing
machines and equipment.

Supervise and coordinate activities of workers engaged in installing components of
machines.

Supervise and coordinate activities of workers engaged in activities related to install-
ing and connecting machines or machinery in systems.

Supervise and coordinate activities of workers engaged in modifying and rebuilding
machines and accessories. '

Supervise_and coordinate activities of workers engaged in recording maintenance
activities. :

Supervise and coordinate activities of workers engaged in recording test results.

Technical Tasks

A-66

A-67

A-68

A-69

A-70

A-71

A-72

A-73

A-74

A-75

A-76

A-77

‘Analyze data to diagnose cause of machine malfunctions.

Conduct field surveys of operational performance and recommend changes.
Direct studies, investigations, and surveys.

Inspect materials, products, or product parts for conformance with quality-cantrol
stanaards, assembly specifications, regulatory agency laws, directives, or codes.

Inspect materials, products, or prodl{ct parts for damage and identifying défa.
Inspect materials, products, or product parts for defects and faulty installation.
Inspect materials, products, er product parts for quality and workmanship.
Inspect work performed for compliance with specifications and tirﬁe schédules.

Interpret inspection and testing orders, product specifications, drawings, and tech-
nical data. '

Perform periodic checks on products and materials.
Plan and determine inspection and testing procedures.
Specify types and extent of tests on machines, machinery, or systems.
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A-78 Test materials, parts, or products for establishing quality-control standards and for
mechanical characteristics.

Training Tasks

A-79 Coordinafe personnel and safety programs.

A-80 Direct personnel and industrial training programs.

A-81 Evaluiate training programs and recommend changes.

A-82. Plan and determine training requirements.

A-83 Plan and implement safety programs.

A-84 Train workers in inspection and testing duties.

A-85 Train workers in operation of inspection andtesting equipment.
A-86 Train workers in repair and maintenance procedures.

A-87 Train workers in safety practices and regulations.
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SECTION 1.5
How to Develop Learning Activity Packages

The development of a performance-based cur-
riculum for business machine repair training is
based on a method calied functional job analysis
(described in Section 1.2). This method of
analyzing actual job requirements as defined
by employers is an effective way to develop a
training curriculum. With this method, a training
program curriculum can be created which con-
tains the essential skills and knowledge that an
entry-level worker performs on the job; and this
can lead to the development of an instructional
system that describes what, why, and how the
trainee is to learn these skills and knowledge.

This section explains how to take the job tasks
and learning objectives presented in Section 1.4
and develop units of instruction, or learning
activity packages (LAPs), from them. Two sam-
ple LAPs—one based on a job task and one based
on the mathematical skills of approximation and
estimation—are included as models that can be
used to develop LAPs at the local level.

In addition to the infcrmation and sample LAPs
presenited here, which are specifically related
to the business machine repair training program,
the instructor should refer to the series of POP
(Pre-Service Occupational Program) Kits avail-
able from the lllinois Office of Education. The
POP Kits cover such instructional planning topics
as student performance objectives, domains of
" learning, writing sets of objectives, lesson plan-
ning, constructing learning activity packages, and
instructional materials.

Section 1.5, when used in conjunction with the

POP Kits, provides the tools for building an
instructional system based on the job tasks,
learning objectives, and supplementary materials
presented in this guide. ' ‘

S,
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PRINCIPLES CF LEARNMING

No matter what the content of a curriculum or -
the instructional methods used, there are several
basic principles of learning that underlie the
development of learning activity packages. The
two sample LAPs presented later in this section
are guided by these principles; it is strongly
recommended that the seven principles of learn-
ing described below be kept in mind as LAPs are
developed for the training program.

Optimum Step Size. Optimum step size involves
the application of two concepts. First, students
learn best when they are not frustrated by mate-
rial that is too difficult. Second, students learn
best when they are challenged beyond boredom.
To apply these concepts, instruction is developed
by increments, or steps, that are small enough to
permit mastery without frustration but are large
enough to provide meaningful challenge. Deter-
mining the optimum step size depends on several
factors such as student background, intelligence,
difficulty of material, and so on.

Controlled Responding. Not only is the instruc-
tion presented to the student in predetermined -
steps, but it also directs him or her to assume an
active role by performing specific activities with-
in each step. These activities are determined
during the development of the learning activity
package. It requires each student to apply what
he or she learns as it is learned. This insures that
the student progresses toward the:learning objec-
tive. When'controlled responding is built into -
the learning, the student becomes an active,
rather than passive, participant in the learning
experience. '

Knowledge of Results. After responding overtly
to each optimum step of instruction, the student
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learns whether the response was correct or incor-
rect. Such knowledge of results, also known as
confirmation, serves two purposes. Its primary
purpose is to reinforce the ilez'ning process.
When a student responds correctiy and is toid so,

the learning of correct performance is reinforced
and he or she is motlvated toward further learn-
ing. Its secondary purpose is to correct wrong
responses and thus prevent the student from
précticing wrong performances. Without such
timely knowledge of results, a student can repeat
a mistake until it becomes part of his or her
performance. '

Controlled Pacing. In conventional instruction
the training time is usually a constant factor.
For example, if it has been decided that a speci-
fied amount of time will be spent on a segment
of learning, then all students receive the speci-
fied amount of time regardless of differences in
aptitude. We know from experience, however,
that students learn .at varying rates; but little
provision is ever made for this obvious fact. By
using LAPs, on the other hand, instruction time
becomes a variable instead of a constant factor.
If student self-pacing can be built into the learn-
ing situation, each student is allowed to progress
at his or her own rate according to learning
ability. |f self-pacing is working effectively, the
faster -student is not held back and the slower
student is not forced to rush in order to keep up.
Controlled pacing confirms the learning activity
package as the method that most practically
achieves a balance between the needs of teaching
and the requirements of learning. If individually
paced learning is not practicable, then a group-
paced approach can bz used. In this approach,
students are organized into homogeneous pacing
groups so that each group can proceed at the
appropriate Iearnlng rate. .

-~Validation. Validation is the process of deter-
mining the effectiveness of instruction. It places
the burden of teaching upon the system; if the
students fail to achieve the objective of the
learning activity package, one should assume
that the instruction has failed. When such fail-
ure oceurs, the instruction should be revised and
restructured until the students achieve the learn-
ing objective.

'3

4
29

Student-Centered Approach. The studant-cen-
tered approach is one that incorporates all the
previous principles in a comprehensive learning
system. The final outcome of instruction is
focused on student performance and measuring
that performance. Learning is student-centered
when the student has been taught through opti-
mum steps, has been directed to respond, has
been provided with knowledge of results, has
progressed at his or her own rate, or within a
rate appropriate to a particular homogeneous
group, and when a careful analysis of the stu-
dent’s performance has been conducted.

Performance Analysis. The final product of a
performance analysis includes: a complete, pre-
cise listing of the skills and knowledge that must
be taught in order to prepare the student to
master the objective; a determination of the con-
ditions under which the student will perform;
and the factors which constitute acceptable per-
formance by the student. Performance analysis
consists of a review of all performance objec-
tives, field surveys, task observations, and any
other process which yields empirical data about
the actual performance the student is expected
to demonstrate at the conclusion of a learning
activity package. The analysis should involve
only those skills and knowledge that are critical
to. performance of the task or achieving the
objective. It should omit any material that is
"nice-to-know,” but not critical.

LEARNING ACTIVITY PACKAGES

The successful learning activity package is based
on the comprehension, by the instructor and the
student, of these four terms: objective, over-
view, learning experience, and summary.

The obijective is the end result toward which
student effort is directed in the.package. It is
stated in performance terms, which means that
the student must demonstrate achievement of
the performance specified. The objective states
what the student should have learned at the
completion of the LAP. The overview explains
whs it is important to achieve the stated objec-
tive and how it can benefit the student. The



learning axperience guides the student through
a step-by-step process to achieve the objective.
The summary reviews the reason for doing the
particular activity and reinforces the learning
that has occurred during the LAP.

The key point of a learning activity package is,
of course, the LAP’s objective. The objective
determines both the content and the activities of
the LAP. The other components of the LAP,
particularly the learning experiences, should
support and satisfy the learning objective. Upon
completion of the activities prescribed by the
learning experiences, the student should be able
to demonstrate the capability stated in the
objective.

The learning experiences within the LAP should
reflect the student capabilities necessary to sat-
isfy the LAP’s objective. The number of experi-
ences and their content may vary from LAP to
LAP. In fact, a given capability can, and should,
be attained through different kinds of learning
experiences. The instructor should be able to
use various types of instructional methods (see
Section 1.6) in order to provide students with
appropriate learning experiences that will lead
to mastery of the LAP objective.

In order to provide the student with first-hand
exposure to vocational capabilities, emphasis
must be placed on performance-based learning
experiences—i.e., LAPs based on the tasks pre-
sented in Section 1.4. Performance-based activ-
ities permit the student to utilize both cognitive
and psychomotor processes in achieving the
objectives of a learning activity package. They
also provide the instructor and student with
the opportunity to evaluate the attainment of
vocatioral capabilities.

Non-performance activities, to be sure, have
their value; but these activities alone cannot pro-
vide the student with the capabilities which he
or she will need on the job in the working world.
In addition, many students are at relatively low
reading and vocabulary levels; this casts doubt
on how much the student really learns through
these methods. There is also a question if por-
tions of theories, principles, or concepts are

really needed by the student to achieve given
capabilities at a particular level or if they are
needed at all. Determining how much theory
and how much practice is to be included in a
learning activity package is sometimes a difficult
process. Very often, however, a clear statement
of the LAP’s objective will provide the answer.

Another factor to be considered in developing
LAPs involves the selection of appropriate refer-
ence materials and teaching:learning aids. This
requires a consideration of a number of factors,
such as the relevance of the information, the
ability of the student to benefit from it, and its °
availability, cost, and ease of use. These must be

. evaluated continually since the criteria for their

selection may change from: LAP to LAP. Sec-
tion 1.7 lists references and resources for a vari-
ety of business machines which the instructor
should find useful in developing learning activity
packages. '

' DEVELOPING LAPS FROM A TASK

In Section 1.1 of the guide you followed a series
of steps in order to specify the content of the
training program. The result of this process
was a sequenced list of performance-based tasks
and their associated learning objectives. The
steps below show one way to identify the skills,
knowledge, and activities related to each task
that can be used to develop one or more learning
activity packages.

To help you work through these steps, three
worksheets ‘are provided on the following pages.
(Blank worksheets are provided at the end of
this section for duplication and use by the
instructor.) Steps 1-6 explain Worksheets 1 and
2 and help you to gather and organize the infor-
mation needed to develop a LAP. Worksheet 1,
"Task Listing,” involves selecting a task for
instruction and identifying tasks that are related
to the selected task. Worksheet 2, "'Task Anal-
ysis,”” is used for breaking down a task into the
skills -and knowledges required to perform the
task. Steps 7-11 explain Worksheet 3, "'|LAP
Outline,” which is used for organizing the infor-
mation developed on Worksheets 1 and 2 into a
learning activity package outline.



STEP 1: Select a task for instruction.

From your list of sequenced tasks, select one
task for instruction. Write this task down in the
space provided on Worksheet 1. For the sample
_LAP presented in this section, the following
task was selected: ‘’DisassemLle and reassemble
equipment.”’ '

STEP 2: Identify tasks that are closely related
to the-task selected in Step 1.

Although you are working with onrly one task at
a time, it is important to identify those tasks

that are closely related to the task you selected. -

By completing this step, you will establish inter-
relationships among a group of tasks. Write
down these tasks in the spaccs provided on
Worksheet 1. Examine these tasks and how
they are related to one another. This helps to
establish a sequence for other learning activity
packages that you will develop.

STEP 3: Specify the learning conditions and
outcomes of the task to be performed by the
student.

Moving on to Worksheet 2, write down the task,
the learning conditions under which the task will
be performed by the student, and the outcomes
which will be used to evaluate student perfor-
mance. For the 'sample LAP, the learning
conditions are: ‘‘Business machine, technical
diagram, printed disassembly procedures, and
tools.”” The outcome by which student perfor-
mance will be judged is: ‘‘Correct disassembly
of equipment under supervision.”

STEP 4: Break down the task intd learning
activities.

" The task you have selected should now be bro-
ken down into more manageable components—
iearning activities. Becausz the task is stated in

broad, generic terms, it is at this point that
the type of rmachine to be disassembled and
reassembled should be specified. On Worksheet
2 in the space labeled ’Learning Activity’’ has
been entered: ‘’Disassemble a Royal Standard
Typewriter Model M.C.” Additional learning
activities can be generated in a similar way for
other specific types of business machines. (Re-
assembly procedures for each machine would
entail a separate category of learning-activities.)

- STEP 5: Break down each learning activity into

specific steps.

On Worksheet 2 the sample learning activity has
been broken down into a series of steps. For
each of the other learning activities involving
the disassembly of machines a similar sequenced
list of operational steps would be generated on
Worksheet 2.

STEP 6: Identify the knowledges which support
the performance of each activity.

The final component of Worksheet 2 is a listing
of the knowledges which support the perfor-
mance of the steps under each activity. For
example, in disassembling a business machine
it is essential for the business machine repairer
to be able to read and understand technical
diagrams and to know the use of disassembly
tools. The supporting -knowledges are listed
below the series of steps for the sample activity
identified on Worksheet 2. -

Steps 1-6 above have helped you to gather and
organize the information needed for the develop-
ment of LAPs related to a singie task statement:
""Disassemble and reassemble equipment.’’ All of
this information has been entered on Worksheets

informatien from Worksheets 1 and 2 and
develop an outline for a single learning activity
package. '



STEP 7: Select one learning activity from Work-
sheet 2 as the content for a single LAP.

In the sample provided in this section, the
learning activity "'Disassemble a Royal Standard
Typewriter Model M.C."” has been selected as
the content for a learning activity package. The
other learning activities identified for other types
of equipment can be used for the development
of subsequent LAPs. The intent of selecting
just one learning activity is to narrow the focus
of the selected task and resultant instruction to
one type of business machine. Enter the activity
namz and the steps into which it has been
broken down in the spaces provided on Work-
" sheet 3.

STEP 8: Write the objective for the LAP.

On Worksheet 2 the learning conditions and the
performance outcome were identified for the
task statement as a whole. Using this informa-
tion as a foundation, write the LAP objective as
it pertains to the specific learning activity you
selected. It is important t¢ remember that any
learning objective is made up of these two parts—
the learning conditions and the performance
outcome. The objective is a statement of what
the student will be able to do at the completion
of the LAP. On Worksheet 3 the objective of
the sample LAP has been stated as: '‘Given a
Royal Standard Typewriter Model M.C., tech-
nical diagram, printed disassembly procedures,
and tools, the student will be able to correctly
disassemble the typewriter under supervision.”

. STEP 9: Write an overview to the LAP.

The overview provides a general introduction to
the LAP, explains the importance of the LAP’s
objective, and how it can benefit the student.
It also serves as a link to other kinds of tasks
that have already been taught or will be taught
in subsequent LAPs (see Worksheet 1). Writing
the overview is an important step in LAP devel-
opment, because it requires the instructor to
focus his or her attention on what is to be
learned during this particular LAP. Review the

'sample overview on Worksheet 3 to see how this

is accomplished.

STEP 10: List learning experiences for the LAP.

Learning experiences should take into account
all of the steps listed at the top of Worksheet 3.
In preparing a LAP outline, list the learning ex-
periences that are needed to deal with each step
and that will accomplish the objective. For the
sample unit these are listed in the space provided
under ‘Learning Experiences.”’

STEP 11: Write a summary of the LAP.
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The summary provides a review of the outcome
of the learning experiences in order to reinforce
the learning that has taken place during the LAP.
Space is provided on Worksheet 3 to write this
summary.



. Worksheet 1
TASK LISTING

Job: Business Machjne Repairer

Task: _Disassemble and reassemble equipment.

Related Tasks:

1. Remove and replace equipment components.

2. Select and use hand and power tools to perform maintenance tasks.

3. Troubleshoot mechanical equipment operation.

4. Remove, examine, and install bearings.

g, Lubricate office machines.

g. Remove, replace, align, and check tolerances of couplings and

clutches.

. 7. Remove and replace pulleys and sprockets.

g. Assemble gear patterns following technical diagrams.

g. Inspect gears for defects.

10.
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Worksheet 2
TASK ANALYSIS

Job:

Task:

Learning
Conditions:

Outcome:

Business Machine Repairer

Disassemble and reassemble equipment.

Business machine, technical diagram, printed disassembly

procedures, and tools.

Correct disassembly of eduipment under supervision.

- Learning Activity:

Steps: 1.

Disassemble a Royal Standard Typewriter Model M.C.

Facing front of machine move carriage to extreme right margin,

grasp top cover (1) in center, push rearward and 1ift up.

Remove bichrome selector lever screw (22)and remove lever (4).

—

Loosen two screws (3) as far as possible.

Remove screw (7) and slide back cover left (5) off.

Remove screw (10) and slide back cover right (8) off.
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Worksheet 2 — Continued

TASK ANALYSIS

Remove twd screws (14), loosen two screws (15), slide top cover

rear (13) off machine frame.

Remove two sérews (17) left and right and remove segmentmdhst

covers (16) left and right.

Place machine on its back very carefully.

Remove four screws (19 and 20), remove rubber feet front and rear.

10.

Place machine on its feet and 1ift machine from base cover (18).

11.

Loosen two screws and raise paper table (1) and remove two

retaining rings (2), slide tie rod (3) to the right to clear

extension (4), slide tie rod left to clear right extension (5).

12.

Loosen left variab1e¢kn05 screws and remove left knob from shaft.

13.

Remove two screws (7), depress left rack release lever, and remove

carriage end cover left (8).
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Workslizat 2 — Continued
TASK ANALYSIS

14,

15.

16.

17.

18.

19.

20.

Supporting Knowledge Required:

Remove screw (9), 1ift paper holder assembly and remove carriage

end cover inside left.

Place right hand on right platen knob, pull platen release lever

forward and remove platen from machine.

Loosen screw (11), remove nut (12). maneuver the carriage end

cover right (10) off machine.

Remove screw (14) (inside carriage end), raise paper holder

assembly, remove carriage end cover inside right (13).

Read and understand technical diagrams and the use

of disassembly tools.




Worksheet 3
LEARNING ACTIVITY PACKAGE OUTLINE

¥

Job: Business Machine Repairer

Task: Disassemble and reassemble equipaent.

Learning Activity: _Disassemble a Royal Standard Typewriter Model M.C.

Steps: 1. Facing front of machine move carriage to extreme right margin,

grasp top cover (1) in center, push rearward and 1ift up.

2. Remove bichrome selecter lever screw (22) and remove lever (4).

3. Loosen two screws (3) as far as possible.

4. Remove screw (7) and slide back cover left (5) off.

5. Remove screw (10) and slide back cover right {(8) off.

6. Remove two screws (14), loosen two screws (15), slide top cover

rear (13) off machine frame.
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“ Worksheet 3 — Continued
LEARNING ACTIVITY PACKAGE OUTLINE

,

7. Remove two screws (17) left and right and remove segment dust

covers (16) left and right.

g. Place machine on its back very carefully.

g. Remove four screws (19 and 20), remove rubber feet front and rear.

10. Place machine on its feet and 1ift machine from base cover (18).

11. Loosen two screws and raise paper table (1) and remove two

e dBT
retaining rings (2), slide tie rod (3) to the right to clear

extension (4), slide tie rod left to clear right extension (5).

12. Loosen left variable knob screws and remove left knob from shaft.

13. Remove two screws (7), depress left rack release lever, and remove

carriage end cover left (8).

14, Remove screw (9), 1ift paper holder assembly and remove carriage

end cover inside left.
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Worksheat 3 — Continued
LEARNING ACTIVITY PACKAGE OUTLINE

15.

16.

17.

18.

19.

20.

Place right hand on right platen knob, pull platen release lever

forward and remove platen from machine.

Loosen screw (11), remove nut (12), maneuver the carriage end

cover right (10) off machine.

Remove screw (14) (inside carriage end), raise paper holder

assembly, remove carriage end cover inside right (13).

" Supporting Knowledge Required: _Read and understand technical diagrams and the use

of disassembly tools.
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Worksheet 3 — Continued : pes
LEARNING ACTIVITY PACKAGE OUTLINE

LAP Gbjective: _Given a Royal Standard Typewriter Model M.C., technical

diagram, printed disassembly procedures, and tools, the'student will be

able to correctly disassemble the typewriter under supervision.

Overview: A large portion of the business machine repairer's time is

spent on disassembly and assembly or removing and replacing individual

parts or components of business equipment. It is important, therefore,

for the student to have a firm grounding and practical experience in

reading‘techniéa] diagrams, following prescribed disassembly procedures,

and using appropriate tools.” This learning activity package focuses on

one particular type of business machine, the Royal Standard Typewriter

Model M.C. These generic skills can be applied to other types and

models of business machines.

Learning Experiences:

1. Student-instructor conference to set up practice exercise.

o Slide/tape presentation on disassembly procedures.

3. Background réadings in Royal Standard Typewriter Model M.C.

training manual.

4. Other teaching-learning approaches deemed appropriate by the

“instructor.




Worksheet 3 — Continued
LEARNING ACTIVITY PACKAGE OUTLINE

Summary: BY successfully completing this learning activity package, the

student has gained two kinds of experience: (1) disassembly procedures

for one specific type of business machine, the Rbyal Standard Typewriter

Model M.C., and more generally (2) technical diagram reading, following

prescribed disassembly procedures, and the use of appropriate tools.

The skills learned during this LAP are basic performances that can be

applied to other types and models of business machines.
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EVALUATING STUDENT PERFORMANCE

On the next page is offered one method for
- evaluating student performance -on -the LAP
described above. The Student Evaluation Check-
list is based on observing the performance of the
student for each step of the learning activity.
The learning activity can be designated as one
that requires limited skill (L), moderate skill
(M), or proficiency (P). As the student performs
each step in the LAP, the instructor can rate the
student’s performance as either satisfactory (S)

48
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or unsatisfactory (U). This is an easy wéy to
keep track of each student’s performance on
LAPs presented over a period of time. It also

offers - the instructor "a means "of determining -

which skills have been mastered and which skills
have not been mastered by the student group as
a whole. By reviewing these checklists periodi-
cally, the instructor can pinpoint the areas of
instruction in which students need additional
help. (A blank Student Evaluation Checklist is
provided at the end of this section for duplica-
tion and use by the instructor.)



STUDENT EVALUATION CHECKLIST

"Key: L = Limited skill
M = Moderate skili
P = Proficiency
S = Satisfactory
U = Unsatisfactory

Student Name:

Date:

Instructor:

RATING _ CRITERIA

Ll M P Learning Activity: _Disassemble a Royal Standard Typewriter Model M.C.

S U Steps: 1. _racing front of machine move carriage to extreme right

margin, grasp top cover (1) in center, push rearward and

1ift up.

S U 2. Remove bichrome selector lever screw (22) and remove lever
(4).

s U 3 Loosen two screws (3) as far as possible.

S U 4. Remove screw (7) and slide back cover left (5) off.

s U 5.  Remove screw (10) and slide back cover right (8) off.

44




STUDENT EVALUATION CﬁECKLiST — Continued

s U 6. _Remove two screws (14), loosen two screws (15), slide top

cover rear (13) off machine frame.

I '
s U 7. _Remove two screws (17) left and right and remove segment

dust covers (16) .left and rignt. -

s U 8. _Place machine on its back very